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(57) ABSTRACT 
An image forming apparatus includes a photosensitive mem 
ber, a charging unit, an image exposure unit configured to 
form image portion potential by exposing the photosensitive 
member to light, a weak exposure unit configured to form 
non-image portion potential by exposing the photosensitive 
member to weak light having a lower exposure amount than 
the light for forming the image portion potential, and a devel 
oper bearing member configured to carry developer, wherein 
a relationship of Ldev<Lvd.<Lbg is satisfied, where the pho 
tosensitive member exposed to the weak light by the weak 
exposure unit has a weak exposure area having a length of 
Lbg in a photosensitive member longitudinal direction, a 
length of the developer carried by the developer bearing 
member in the photosensitive member longitudinal direction 
is Ldev, and the photosensitive member charged by the charg 
ing unit has a charging area having a length of LVd. 

11 Claims, 8 Drawing Sheets 
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IMAGE FORMINGAPPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of U.S. patent applica 
tion Ser. No. 13/693,463, filed on Dec. 4, 2012, which claims 
priority to Japanese Patent Application No. 2011-267151, 
filed Dec. 6, 2011, and to Japanese Patent Application No. 
2012-246487, filed Nov. 8, 2012. These applications are 
hereby incorporated by reference in their entireties. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image forming appara 

tus for forming an image on a recording medium. The image 
forming apparatus includes, for example, an electrophoto 
graphic image forming apparatus employing an electropho 
tographic method. Specifically, the image forming apparatus 
includes a laser beam printer, a copying machine, and a fac 
simile machine. 

2. Description of the Related Art 
An electrophotographic image forming apparatus uni 

formly charges a Surface of a photosensitive member serving 
as an image bearing member with a predetermined polarity, 
and forms an electrostatic latent image based on image data. 
The electrostatic latent image is developed with toner (devel 
oper) to form a toner image (a developer image). This toner 
image is transferred to a recording medium Such as a sheet, 
and is fixed to the recording medium by heat and pressure in 
a fixing device. 
As for a charging unit, a roller charging method using a 

conductive roller for a charging member is widely used. 
A charging roller serving as the conductive roller has 

proper elasticity to be in contact with a photosensitive drum at 
a certain level. When a certain Voltage or higher is applied 
while the charging roller is being in contact with the photo 
sensitive drum, a surface potential of the photosensitive drum 
begins to rise and then linearly increases according to the 
applied Voltage. 
When this threshold voltage is defined as a charge start 

voltage Vith, a direct current (DC) voltage of V0+Vth needs to 
be applied to a charging roller to acquire a photosensitive 
member Surface Voltage (hereinafter referred to as a primary 
charging potential VdO) needed for an electrophotographic 
image forming process. Such a charging method is referred to 
as a direct current charging method. 

In the direct current charging method, for example, Japa 
nese Patent Application Laid-OpenNo. 8-171260 discusses a 
technique as one method for enhancing uniformity of a Sur 
face potential of a photosensitive member. Sucha technique is 
described with reference to FIG. 8. 

In Japanese Patent Application Laid-Open No. 8-171260, 
the photosensitive member is once overcharged to a primary 
charging potential VdO that exceeds a potential needed for 
image formation by a primary charging device. After the 
primary charging and before development, an exposure 
device emits a weak light at a power E1, thereby attenuating 
(decreasing) the Surface potential of the photosensitive mem 
ber. 

Accordingly, potential of the photosensitive member 
becomes Vd1 which is a target value during image formation. 
This potential Vd1 is provided in an area where adhesion of 
toner is not allowed (i.e., a non-image portion) within an 
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2 
image forming area of the photosensitive member. The poten 
tial Vd1 is hereinafter referred to as non-image portion poten 
tial. 

In an area where adhesion oftoner is allowed (i.e., an image 
portion) on the photosensitive member, image portion poten 
tial V1 is provided by light emitted at a power E2 by the 
exposure device. 

According to Japanese Patent Application Laid-Open No. 
8-171260, this method can prevent generation of a defective 
image as a conventional problem of the direct current charg 
ing method due to overcharge of a photosensitive member. 

Meanwhile, potential of the photosensitive member also 
depends on the sensitivity of the photosensitive member. 
There are cases where the sensitivity of the photosensitive 
member changes depending on an amount of light to which a 
latent image is exposed. For example, when images are 
formed on different sizes of recording media, a width (a 
length in a longitudinal direction) on a photosensitive mem 
ber to be exposed to light is changed so that an electrostatic 
latent image is formed. That is, a total amount of light expo 
Sure changes in a photosensitive member longitudinal direc 
tion. Accordingly, there are cases where a change in the 
sensitivity of the photosensitive member changes potential of 
the photosensitive member in the longitudinal direction 
thereof. That is, density unevenness occurs. 

Japanese Patent Application Laid-Open No. 4-22977 dis 
cusses prevention of the density unevenness by exposing an 
outer side, which is provided outside of a width in which an 
electrostatic latent image is formed on a photosensitive mem 
ber, to light during image formation when a recording 
medium is Small. 
An exposable width on the photosensitive member 

exposed to light by an exposure device can satisfy a width in 
which a maximum image is formed. In addition, a developing 
width on the photosensitive member can be wider than the 
exposable width. The developing width is a width in which a 
developing device can perform development. Moreover, in a 
case where an uncharged portion is generated in an area of the 
photosensitive member corresponding to the developing 
width, the uncharged portion of the photosensitive member is 
developed. Thus, a charging width on the photosensitive 
member is wider than the developing width. The charging 
width is a width in which a charging device charges a Surface 
of the photosensitive member. Therefore, the following rela 
tionship is provided. 

Maximum image forming widths-exposure 
widths developing widthscharging width 

However, in a potential control method where an exposure 
device emits a weaklight Subsequent to a primary charging to 
acquire non-image portion potential Vd1, an exposure width 
and a width of the non-image portion potential Vd1 become 
the same. Accordingly, the following relationship is satisfied. 

Maximum image forming widths-exposure 
width=non-image portion potential Val1 
widths developing widthscharging width 

The developing device includes a developer bearing mem 
ber for carrying toner serving as developer, and the develop 
ing device employing a developing roller method is widely 
used. Potential used to develop toner on a photosensitive 
member (hereinafter called a developing bias Vdc) is being 
applied to a developing roller. 

Herein, a relationship among the primary charging poten 
tial (a potential of a photosensitive member charged by a 
charging unit) VdO, the non-image portion potential (a poten 
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tial of the photosensitive member exposed to a weak light) 
Vd1, and the developing bias (a potential of a developing 
roller) Vdc is as follows: 

An electric potential relationship between the developing bias 
Vdc and the non-image portion potential Vd1 or the primary 
charging potential VdO has the following restrictions. 

First, if a potential difference between Vdc and Vd1 is too 
large, a toner charged to apolarity opposite to a normal charge 
polarity is moved to an area of the photosensitive member 
having the potential of Vd1. Such a toner movement is so 
called reversal fog. As a result, a defective image (i.e., a 
fogged image) caused by adhesion of the toner to a non-image 
portion is generated. Moreover, if a potential difference is too 
Small, a toner charged to a normal charge polarity is moved to 
an area of the photosensitive member having the potential of 
Vd1, causing generation of a fogged image as similar to the 
case of the big potential difference. Thus, an electric potential 
relationship between the non-image portion potential Vd1 
and the developing bias Vdc in an image region needs to be set 
appropriately. 

However, when there is a conventional length relationship 
stated below in a photosensitive member longitudinal direc 
tion, 
Non-image portion potential Vd1 width:<developing 
width-charging width the photosensitive member remains 
charged by the primary charging potential VdO on an outer 
side of the non-image portion potential Vd1 width in an area 
of the developing width. 

Consequently, the potential difference between the devel 
oping bias Vdc and the primary charging potential Vd0 
increases, thereby causing the reversal fog which is adhesion 
of the toner charged to a polarity opposite to a normal charge 
polarity to an area having the potential VdO of the photosen 
sitive member. Accordingly, the fog occurrence on an end in 
a photosensitive member longitudinal direction can cause the 
possibility that a stain is generated on an edge of a sheet 
serving as a recording medium. 

Next, a description is given of another issue regarding an 
outer side of the non-image portion potential Vd1 width in an 
area of a charging width where the following conventional 
length relationship is provided in a photosensitive member 
longitudinal direction. 

Non-image portion potential Val width-developing 
widthscharging width 

The potential outside the non-image portion potential Vd1 
width in an area of a charging width on the photosensitive 
member is the primary charging potential VdO. The non 
image portion potential Vd1 is provided by attenuating (de 
creasing) potential of the photosensitive member from a value 
of the primary charging potential VdO by exposure of a weak 
light by an exposure device (weak exposure device). This 
resolves the issue of the direct current charging method. 

Therefore, the potential of the photosensitive member is 
attenuated by the weak light emitted by the exposure device. 
The greater the attenuation amount, the more the effect. When 
an absolute value of the primary charging potential VdO is 
greater, the weak light of the exposure device can provide a 
greater amount of attenuation potential of the photosensitive 
member. 

However, when an absolute value of the primary charging 
potential VdO is greater, the photosensitive layer has the pos 
sibility of undergoing dielectric breakdown. The photosensi 
tive member includes a photosensitive layer formed on a 
Surface of a cylinder made of metal Such as aluminum. The 
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4 
photosensitive layer serves as the photosensitive member. 
This photosensitive layer is an insulator, and electric charge 
charged by primary charging is retained on a Surface of the 
photosensitive layer. 
When electric charge on the surface of the photosensitive 

member is greater, there is a possibility that withstand Voltage 
of the photosensitive layer is exceeded, causing dielectric 
breakdown of the photosensitive layer. Moreover, when elec 
tric charge is retained on the Surface of the photosensitive 
member for a long period, there is a possibility that dielectric 
breakdown of the photosensitive layer occurs. In case of 
dielectric breakdown of the photosensitive layer, an electric 
current at the time of primary charging by a charging member 
flows into the area having undergone the dielectric break 
down. As a result, a Voltage necessary to charge the photo 
sensitive member by the charging member cannot be main 
tained, thereby causing generation of an image with faulty 
charging. 

SUMMARY OF THE INVENTION 

The present invention is directed to an image forming 
apparatus capable of Suppressing a fog occurrence in an end 
portion of a photosensitive member and generation of a defec 
tive image due to faulty charging of the photosensitive mem 
ber. 

According to an aspect of the present invention, an image 
forming apparatus for forming an image on a recording 
medium includes a photosensitive member, a charging unit 
configured to charge the photosensitive member, an image 
exposure unit configured to form image portion potential by 
exposing the photosensitive member to light after the photo 
sensitive member is charged by the charging unit, a weak 
exposure unit configured to form non-image portion potential 
by exposing the photosensitive member to weak light having 
a lower exposure amount than the light for forming the image 
portion potential after the photosensitive member is charged 
by the charging unit, and a developer bearing member con 
figured to carry developer for forming a developer image by 
causing the developer to adhere to a portion of the image 
portion potential, whereina relationship of Ldev<Lvd-Lbgis 
satisfied where the photosensitive member exposed to the 
weak light by the weak exposure unit has a weak exposure 
area having a length of Lbg in a photosensitive member 
longitudinal direction, a length of the developer carried by the 
developerbearing member in the photosensitive member lon 
gitudinal direction is Ldev, and the photosensitive member 
charged by the charging unit has a charging area having a 
length of Lvd in the photosensitive member longitudinal 
direction. 

Further features and aspects of the present invention will 
become apparent from the following detailed description of 
exemplary embodiments with reference to the attached draw 
1ngS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate exemplary 
embodiments, features, and aspects of the invention and, 
together with the description, serve to explain the principles 
of the invention. 

FIG. 1 is a diagram illustrating a schematic configuration 
of an image forming apparatus. 

FIGS. 2A and 2B are schematic cross-sectional views 
respectively illustrating a process cartridge and a photosen 
sitive drum according to an exemplary embodiment of the 
present invention. 
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FIG. 3 is a diagram illustrating a relationship among 
lengths in a photosensitive member longitudinal direction of 
an image forming apparatus according to a first exemplary 
embodiment of the present invention. 

FIG. 4 is a graph illustrating a relationship between a 5 
developing bias Vdc and an amount of fog to occur in an area 
of potential Vd on a surface of the photosensitive drum. 

FIG. 5 is a diagram illustrating a relationship among 
lengths in a photosensitive member longitudinal direction of 
the image forming apparatus. 10 

FIG. 6 is a diagram illustrating a charging roller. 
FIG. 7 is a diagram illustrating a photosensitive drum and 

an exposure unit C. 
FIG. 8 is a diagram illustrating potential of the photosen 

sitive drum. 15 

DESCRIPTION OF THE EMBODIMENTS 

Various exemplary embodiments, features, and aspects of 
the invention will be described in detail below with reference 20 
to the drawings. 

FIG. 1 is a diagram illustrating a schematic configuration 
of an image forming apparatus according to a first exemplary 
embodiment of the present invention. 
The image forming apparatus includes a photosensitive 25 

drum1 serving as an image bearing member, a charging roller 
2 (a charging unit) serving as a charging device, a developing 
device A serving as a developing unit, a transfer roller 4 
serving as a transfer device, and a cleaning blade 5. 
The developing device A includes a developing roller 3 30 

serving as a developerbearing member. The charging roller 2, 
the developing roller 3, the transfer roller 4, and the cleaning 
blade 5 are disposed in contact with the photosensitive drum 
1. 
A photosensitive drum unit B of the present exemplary 35 

embodiment is described in detail with reference to FIG. 2A. 
FIG. 2A is a schematic cross-sectional view illustrating a 
process cartridge. 
The photosensitive drum 1, the charging roller 2, and the 

cleaning blade 5 are disposed on a waste developer container 40 
51, and are integrated as the photosensitive drum unit B. 
The photosensitive drum 1 of the present exemplary 

embodiment is described in detail with reference to FIG.2B. 
The photosensitive drum 1 includes a cylindrical Supporting 
member 11 made of aluminum, and a photosensitive layer 12 45 
formed on the cylindrical Supporting member 11. 
The aluminum cylindrical Supporting member 11 needs to 

have conductivity so that electric charge flows to the ground. 
Particularly, the aluminum cylindrical Supporting member 11 
can have a volume resistivity of 1x10" S2 cm or less, and 50 
suitably 1x10° S.2-cm or less. 
The photosensitive layer 12 can be a single-layer-type pho 

tosensitive layer including a charge transport Substance and a 
charge generation Substance in the same layer, or a laminated 
type (function separate type) photosensitive layer in which a 55 
charge generation layer including a charge generation Sub 
stance and a charge transport layer including a charge trans 
port Substance are separated. The laminated-type photosen 
sitive layer may be suitable from a viewpoint of 
electrophotographic properties. 60 

Moreover, the laminated-type photosensitive layer 
includes an ordered-layer-type photosensitive layer and a 
reversed-layer-type photosensitive layer. The ordered-layer 
type photosensitive layer includes a charge generation layer 
and a charge transport layer laminated in this order from a 65 
Supporting member side, whereas the reversed-layer-type 
photosensitive layer includes a charge transport layer and a 

6 
charge generation layer laminated in this order from the Sup 
porting member side. The ordered-layer-type photosensitive 
layer may be suitable from a viewpoint of electrophoto 
graphic properties. 

This photosensitive layer 12 is an insulator, and has a 
thickness of 5 to 30 Lum. The photosensitive layer 12 is worn 
and whittled by an image forming operation, and a thickness 
thereof becomes thinner. Thus, a thickness of the photosen 
sitive layer 12 is changed depending on an expected usage 
amount or an expected abrasion amount of the photosensitive 
drum unit B or the photosensitive drum 1. Both ends of the 
photosensitive drum 1 are rotatably supported by a frame 
member of the photosensitive drum unit B. 
The cleaning blade 5 is supported by the photosensitive 

drum unit B to clean the toner on a surface of the photosen 
sitive drum 1. 
The charging roller 2 serving as a charging device includes 

a rubber layer or a resin layer on a metal shaft surface. The 
charging roller 2 presses against the photosensitive drum 1 
with a predetermined load. A charging bias applying unit 
applies a charging bias as a direct current Voltage to the 
charging roller 2 with a predetermined output. The photosen 
sitive drum 1 is charged to the same polarity (a negative 
polarity in the present exemplary embodiment) as a normal 
polarity of toner by the charging roller 2. 
The developing device A is hereinafter referred to as a 

developing unit A. The developing unit A of the present 
exemplary embodiment is described in detail with reference 
to FIG. 2A. 

In the developing unit A, the developing roller 3 and a 
developer Supplying roller 6 are rotatably supported by a 
developer containing unit 32. The developer supplying roller 
6 is disposed to contact a circumferential surface of the devel 
oping roller 3. The developing roller 3 and the developer 
Supplying roller 6 rotate in the same directions (in opposite 
directions on circumferential Surfaces of contact portions) 
indicated by respective arrows Y and Zillustrated in FIG. 2A. 
The developing roller 3 includes a conductive elastic rub 

ber layer on a circumference of a metal core, the conductive 
elastic rubber layer having a predetermined volume resistiv 
ity. The developer supplying roller 6 includes aurethane foam 
layer on a circumference of a metal core. This urethane foam 
layer has a Surface on which a foam cell is open, thereby 
facilitating retention and conveyance of a developer D. In the 
present exemplary embodiment, a normal charge polarity 
(normal polarity) of the developer is a negative polarity. 
A developing blade 7 includes an elastic plate made of 

phosphor bronze or SUS having flexibility. The developing 
blade 7 is disposed in such a manner that one end thereof is 
fixed to the developer container 31 while a plate surface near 
a free end thereof rubs a surface of the conductive elastic 
rubber layer of the developing roller3. 
The developer D inside the developer containing unit 32 

(inside the developing unit) is stirred and conveyed toward the 
developer supplying roller 6 with rotation of a developer 
stirring member 33 inside the developer containing unit 32. 
The developer D retained in the foam urethane layer of the 

developer Supplying roller 6 is conveyed to a contact portion 
between the developing roller 3 and the developer supplying 
roller 6 with rotation of the developer supplying roller 6. 
Upon reaching the contact portion, the developer D is rubbed 
by surfaces of the developing roller 3 and the developer 
Supplying roller 6 which move in opposite directions, and one 
portion thereof is transferred and adheres to a surface of the 
developing roller3. 
The developer Dattached to the surface of the developing 

roller 3 is conveyed to the developing blade 7 with rotation of 
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the developing roller 3. The developing blade 7 regulates an 
amount of the developer D attached to the surface of the 
developing roller3 to form a uniform thin layer, and triboelec 
trically charges the developer D. 

The thin layered developer D is then conveyed to a contact 5 
portion between the developing roller 3 and the photosensi 
tive drum 1 with rotation of the developing roller 3, and is 
used to develop a latent image on the photosensitive drum 1. 
The developer D remaining on the surface of the developing 
roller3 without being used for development is conveyed to the 10 
contact portion between the developing roller3 and the devel 
oper supplying roller 6, and is removed from the surface of the 
developing roller 3 by the developer supplying roller 6. The 
removed developer D is conveyed inside the developer con 
taining unit 32, and is stirred and mixed with the developer 15 
inside the developer containing unit 32. 
An exposure unit includes an exposure unit C (see FIG. 1). 

The exposure unit C is a laser Scanner unit. The exposure unit 
C collimates a laser beam output from a laser diode (a laser 
emitting unit) C2, and performs Scanning using a polygonal 20 
mirror C3. 

After passing through a series of lenses (a lens group) C4. 
the laser beam is applied to the photosensitive drum 1. Herein, 
the exposure unit C can output a plurality of laser power 
levels. A laser power-outputting unit C1 can output at least 25 
two laser power levels to the exposure unit C by changing an 
electric current to be applied to the laser diode C2. 

That is, the laser power-outputting unit C1 outputs a Sur 
face potential controlling laser power E1 for regulating poten 
tial on the entire surface of the photosensitive drum 1, and an 30 
image forming laser power E2 for regulating potential of an 
image forming area of the photosensitive drum 1. These laser 
power levels are Switched by a control signal from a laser 
power control unit (not illustrated), and the laser beam is 
applied to the photosensitive drum 1. 35 
An image forming operation of the image forming appa 

ratus is now described with reference to FIG. 1. The photo 
sensitive drum 1 is rotated by a driving device (not illustrated) 
at a predetermined speed in a direction indicated by an arrow 
X illustrated in FIG.1. The charging roller 2 receives a charg- 40 
ing bias of -1300 V applied by a power source (not illus 
trated). For example, in the environment with temperature of 
25° C. and relative humidity (RH) of 65%, a surface of the 
photosensitive drum 1 is charged to Vd0=-700 V. FIG. 8 
illustrates potential of the photosensitive drum 1. 45 

After being charged by the charging roller 2, the charged 
Surface of the photosensitive drum 1 is moved to an exposure 
unit and is exposed to a weak light at the Surface potential 
controlling laser power E1 so that non-image portion poten 
tial Vd1 is generated. The potential Vd1 is -500 V. 50 

Moreover, the charged surface of the photosensitive drum 
1 undergoes image exposure at the image forming laser power 
E2 so that image portion potential VI is generated, the image 
portion potential V1 causing toner to be developed in a latter 
developing process. The potential VI is -100 V. 55 
The charged surface of the photosensitive drum 1 charged 

by the charging roller 2 is exposed to the weak light at the 
Surface potential controlling laserpower E1, so that the poten 
tial thereof is attenuated from VdO (-700V) to Vd1 (-500 V). 
In other words, the weak exposure at the surface potential 60 
controlling laser power E1 is exposure using the light weaker 
than (lower than the image forming laser power E2) an expo 
Sure amount used to form the image portion potential. 

Therefore, an electrostatic latent image including the 
image portion VI to be developed as a toner image and the 65 
non-image portion Vd1 is conveyed to a developing unit. In 
the present exemplary embodiment, a weak exposure unit (a 

8 
unit for exposing a non-image portion to a weak light) and an 
image exposure unit for exposing an image portion to a light 
are shared. That is, the weak exposure (non-image portion 
exposure) and the image portion exposure are performed by 
the same exposure unit (the exposure unit C). 

In the developing unit, the toner (developer) supplied by 
the developing roller 3 adheres to an area of the image portion 
potential VI, thereby visualizing the area as a toner image (a 
developer image). In the present exemplary embodiment, 
non-magnetic one component developer is used as the devel 
oper D. A developing bias Vdc (-350 V) is applied between 
the developing roller 3 and the photosensitive drum 1 by a 
power source (not illustrated). Such potentials have an abso 
lute value relationship as follows. 

ViOc-Vod1 >|Voics VII 

A detailed setting of an amount of applied Voltage of the 
developing bias Vdc is described below. 
The visualized developer image is further conveyed to a 

contact portion of the transfer roller 4, and is transferred to a 
recording material P conveyed at a corresponding timing. A 
transfer bias is being applied between the transfer roller 4 and 
the photosensitive drum 1 by a power source (not illustrated). 
The recording material P with the transferred developer 

image is conveyed to a fixing device 50. In the fixing device 
50, heat and pressure are applied to the recording material P. 
thereby fixing the transferred developer image to the record 
ing material P. 
On the other hand, the developer D remaining on the pho 

tosensitive drum 1 without being transferred is scraped by the 
cleaning blade 5, and is stored inside the waste developer 
container 51. Upon removal of the remaining developer, the 
Surface of the photosensitive drum 1 is again charged by the 
charging roller 2, so that the image forming operation is 
repeated. 

In the image forming apparatus illustrated in FIG. 1, the 
photosensitive drum unit B and the developing unit A are 
integrated and are attachable/detachable as a process car 
tridge to/from an image forming apparatus main body. 

Herein, a description is given of a relationship among 
lengths in a photosensitive member longitudinal direction in 
the image forming apparatus having a maximum sheet-pass 
ing width of an LTR sheet. 

FIG. 3 is a diagram illustrating a relationship among 
lengths in a photosensitive member longitudinal direction in 
the image forming apparatus. The LTR sheet has a width of 
216 mm. In a conventional image forming apparatus, since an 
electrostatic latent image is formed across the entire width of 
the LTR sheet, a laser beam irradiation width needs to be 
wider than the width of the LTR sheet, the laser beam irra 
diation width being a width for image formation by an expo 
sure unit C. 

That is, the following relationship is set. 
LTR sheet width-laser beam irradiation width 

In addition, an LTR sheet width tolerance, position accuracy 
of LTR sheet conveyance in the image forming apparatus, and 
accuracy or tolerance of a laserbeam irradiation position need 
to be considered. Herein, a margin length is set every 5 mm 
with consideration of these tolerance and accuracy. The laser 
beam irradiation width becomes 221 mm or more. 
A margin length should be set in view of length tolerance of 

a component and setting tolerance. However, the following 
length setting, a margin length is set to 5 mm for the sake of 
convenience. 

In the conventional image forming apparatus, when a mar 
gin length is set to 5 mm, a laser beam irradiation width is set 
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to a minimum length of 221 mm since the LTR sheet width 
and the laser beam irradiation width have the following rela 
tionship. 

LTR sheet width-laser beam irradiation width 5 

However, in the present exemplary embodiment, since the 
weak exposure (non-image portion exposure) and the image 
exposure are performed by the same exposure unit, laser 
beam irradiation widths need to be set in consideration of 10 
respective lengths necessary to perform the weak exposure 
and the image portion exposure. 

If an image exposure width as an exposure width for image 
formation is wider than the LTR width as the maximum 
sheet-passing width which can be handled by the image form- 15 
ing apparatus, an image can be formed across the entire LTR 
sheet. 
A developing width, in a photosensitive member longitu 

dinal direction, is a length Ldev of the developer carried by 
the developing roller 3. The developer needs to be reliably 
Supplied to a latent image formed on the photosensitive drum 
1 so that a developer image is formed. Consequently, the 
developing width is longer than the width of the LTR sheet. 
Moreover, a surface of the photosensitive drum 1 including an 
area corresponding to the developing width needs to be reli 
ably charged by the charging device. If there is an uncharged 
a Surface portion, developer adheres to that portion. Such 
adhesion of developer causes a stain on the transfer roller 4 or 
a stain on an edge of a sheet. Accordingly, the following 
relationship is provided. 30 

Developing width Ldev<charging roller width Lvd 

Now, setting of the developing bias Vdc is described. FIG. 
4 is a graph illustrating a relationship between the developing 
bias Vdc and an amount of fog occurring with respect to an 
area of potential Vd on a surface of the photosensitive drum 1 
when the potential Vd on the surface of the photosensitive 
drum 1 is -500V. The higher the position in a vertical axis, the 
greater the amount of fog. 
When the developing bias Vdc is approximately -350 V. 

the fog amount is minimum. The fog tends to occur as the 
developing bias Vdc increases in a negative direction (ap 
proaching -500 V of the potential Vd of the photosensitive 
drum 1). This phenomenon occurs when a normal polarity 
toner is provided to develop potential of a photosensitive 
drum 1, and is so-called a normal fog phenomenon. 
A certain potential difference from the potential of the 

photosensitive drum 1 needs to be maintained to reduce the 
normal fog occurrence. In the present exemplary embodi 
ment, ifa potential difference is 150V or more, the normal fog 
does not occur. 

Moreover, when the developing bias Vdc approaches zero, 
fog tends to occur. This is a reversal fog phenomenon occur 
ring when a reverse polarity toner (a toner having a polarity 
opposite to the normal charge polarity) is developed on the 
photosensitive drum 1. The reversal fog phenomenontends to 
occur as a potential difference between the potential Vd of 
-500 V of the photosensitive drum 1 and the developing bias 
Vdc increases. 

The developing bias Vdc needs to be set so that not only the 
fog does not occur with respect to non-image portion poten 
tial Vd1 (-500 V), but also a potential difference permitting 
toner development with respect to image portion potential VI 
is ensured. In the present exemplary embodiment, a potential 
difference permitting toner development with respect to the 
image portion potential VI (-100V) is 200 V or more. 
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10 
The developing bias Vdc satisfying the fog and the devel 

opment with respect to the non-image portion potential Vd1 
(-500V) and the image portion potential VI (-100V) is -350 
V. 

In the present exemplary embodiment, the Surface poten 
tial of the photosensitive drum 1 Subsequent to the charging is 
the primary charging potential VdO (-700 V) and the non 
image portion potential Vd1 (-500 V). 
The non-image portion potential Vd1 is set to have an 

appropriate potential difference so that the fog does not occur 
with respect to the developing bias Vdc. Consequently, if a 
width of the non-image portion potential Vd1, that is, a weak 
exposure width Lbg, is set wider than the developing width 
Ldev, the fog does not occur in an end thereof. 
More specifically, a margin of 5 mm is set with respect to an 

LTR width of 216 mm to have a developing width of 221 mm. 
Then, a margin of 5 mm is set to the developing width to have 
a weak exposure width of 226 mm. That is, the following 
relationship is provided. 

Developing width Ldev<weak exposure width Libg 

Accordingly, potential of the photosensitive member 1 in 
an end area of the developing width in a development position 
becomes Vd 1=-500 V by weak exposure. Since the develop 
ing bias Vdc is -350 V, the potential difference between the 
developing bias Vdc and the primary charging potential VdO 
is as follows. 

Since this potential difference is within an appropriate range, 
the fog does not occur. 

According to such a configuration, the image forming 
apparatus does not cause the fog to occur in an end. 
Now, a comparative example of the present embodiment is 

described by using a case where a developing width Ldev and 
a weak exposure width Lbg have a relationship as follows. 

Developing width Ldev>weak exposure width Libg 

In Such a case, potential of a photosensitive member in an end 
area of a developing width in a development position does not 
undergo weak exposure, and thus a primary charging poten 
tial VdObecomes -700V. Since a developing bias Vdc is -350 
V, a potential difference between the developing bias Vdc and 
the primary charging potential VdO increases as follows. 

Such an increase of the potential difference can cause fog 
OCCUCCS. 

On the other hand, the present exemplary embodiment can 
provide an advantageous effect compared to the comparative 
example. 
A modification of the present exemplary embodiment is 

described with reference to FIG. 5. In the present modifica 
tion, a width of weak exposure is longer than the above 
description in consideration of a relationship between the 
width of weak exposure and a width of the charging roller 2. 
A detailed description is given of a relationship between a 

weak exposure width (a length Lbg in a longitudinal direction 
of a photosensitive member on which non-image portion 
potential Vd1 is formed) and a charging roller width (a length 
LVd in a longitudinal direction of a photosensitive member 
charged to a primary charging potential VdO by the charging 
unit) according to the modification of the present exemplary 
embodiment. 
A width of the charging roller 2 is conventionally set wider 

than that of the weak exposure to reliably acquire the non 
image portion potential Vd1. Herein, generation of a defec 
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tive image due to overcharge of a photosensitive member as a 
problem of the direct current charging method can be Sup 
pressed by increasing an attenuation amount for attenuating 
from the primary charging potential VdO to the non-image 
portion potential Vd1. 

However, if the charging roller width is set wider than the 
weak exposure width, the non-image portion potential Vd1 
has an area in which the primary charging potential VdO is not 
attenuated. If the photosensitive layer 12 as an insulator has a 
dielectric strength of 7x107 V/m, the photosensitive layer 12 
having a thickness of 10 um reaches the limit of dielectric 
breakdown due to a potential difference with the aluminum 
cylindrical Supporting member 11 connected to the ground 
with the charging potential of -700 V. 

The dielectric strength changes depending on a component 
of the photosensitive layer 12. The photosensitive layer 12 
can be thickened as a method for not only preventing dielec 
tric breakdown but also not generating a defective image. 
However, the photosensitive layer 12 should be as thin as 
possible from a cost standpoint. The photosensitive layer 12 is 
worn and whittled by an image forming operation, and a 
thickness thereof becomes thinner. Consequently, if the pho 
tosensitive layer 12 becomes too thin, dielectric breakdown 
can occur, causing generation of a leak image. 

In the present modification, a width of the weak exposure is 
further widened relative to a width of the charging roller 2 so 
that the weak exposure causes the entire width in which the 
primary charging potential VdO is formed to be attenuated to 
the non-image portion potential Vd1. That is the following 
relationship is set. 

Charging roller width Lyd<weak exposure width Libg 

Herein, the following relationship is expressed. 

Developing width Ldev<charging roller width 
Lvd.<weak exposure width Libg 

This relationship is provided based on the aforementioned 
conditions as follows. 

Developing width Ldev<weak exposure width Libg, 

Developing width Ldev<charging roller width Lvd 

A length of the charging roller width is 226 mm where a 
margin length is set to 5 mm from the developing width. 
Similarly, where a margin length is set to 5 mm from the 
charging roller width, the weak exposure width becomes 231 

. 

The weak exposure width is a width of irradiation of laser 
beam from the exposure unit C. That is, an irradiation width 
of the laser beam is set wider than the width of the charging 
roller 2. 

Since an area outside the width of the primary charging 
potential VdO serving as a width of the charging roller 2 is not 
charged by the charging roller 2, Surface potential of the 
photosensitive drum 1 is zero. Even if this area is irradiated 
with the laser beam from the exposure unit C, the surface 
potential remains Zero, thereby eliminating concern about 
problems such as occurrence of fog in which toner is moved 
from the developing roller 3 to a non-image portion of the 
photosensitive drum 1. 

According to the modification of the present exemplary 
embodiment, a relationship among lengths in a photosensi 
tive member longitudinal direction is Summarized as follows. 

LTR width:{developing width:{charging roller 
width: weak exposure width 
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According to Such a configuration, the image forming 

apparatus does not cause fog to occur in an endora lead image 
to be generated. 

In the present modification, although a difference between 
the charging roller width Lvd and the weak exposure width 
Lbg is set to 5 mm, the difference is not limited thereto. 
However, it is desirable for the charging roller width Lvd and 
the weak exposure width Lbg to satisfy the following rela 
tionship with a value Ls illustrated in FIG. 6. 

Lbg-Lvid LS, that is, Lbg>LS+Lvd 

As illustrated in FIG. 6, both ends of the shaft of the 
charging roller 2 are Supported by the waste developer con 
tainer 51 serving as a frame member of the photosensitive 
drum unit B. Herein, ifbacklash (space) is generated between 
a shaft of the charging roller 2 and a bearing disposed to the 
waste developer container 51, there are cases where the 
charging roller 2 is movable in a longitudinal direction 
thereof in an amount of the backlash. This movable distance 
of the charging roller 2 is LS. 

Herein, if a difference between the charging roller width 
LVd and the weak exposure width Lbg is greater than the 
movable distance LS of the charging roller 2 (if Lbg 
LVdl-LS), an outer side of the charging roller 2 (a charging 
area of the photosensitive drum 1) can reliably undergo the 
weak exposure regardless of a position of the charging roller 
2. 
The present exemplary embodiment is described to employ 

the direct current charging method in which bias applied to 
the charging unit is only a direct current component, since a 
defective image is likely to be generated by the DC charging 
method due to non-uniform charging. However, the present 
exemplary embodiment is not limited to the DC charging. For 
example, the present exemplary embodiment may be applied 
to an image forming apparatus capable of forming potential 
by exposing a non-image portion and an image portion to 
light using an alternating current (AC) charging method for 
performing charging by Superimposing AC Voltage to DC 
Voltage. 

Moreover, the present exemplary embodiment is described 
by using one exposure unit (the exposure unit C) as an 
example, the exposure unit serving as both an image exposure 
unit for forming image portion potential and a weak exposure 
unit for forming non-image portion potential. That is, in the 
present exemplary embodiment of the present invention, 
when an image forming apparatus includes an image expo 
Sure unit and a weak exposure unit, these units are not nec 
essarily separate units unless otherwise stated. 

Since the image exposure unit and the weak exposure unit 
are shared, additional weak exposure unit is not to be neces 
sarily disposed, thereby simplifying a configuration of the 
image forming apparatus. 
On the other hand, even if the image exposure unit and the 

weak exposure unit are not configured as one device, the 
present exemplary embodiment can Suppress occurrence of 
fog in an end of the photosensitive member and generation of 
a defect image caused by faulty charging of the photosensitive 
member. In other words, the image exposure unit for forming 
image portion potential and the weak exposure unit for form 
ing non-image portion potential may be independently dis 
posed from each other. 
A second exemplary embodiment is described. A descrip 

tion of components similar to the first exemplary embodiment 
is omitted. FIG. 7 is a diagram illustrating a photosensitive 
drum 1 and an exposure unit C. 
The photosensitive drum 1 includes a photosensitive layer 

12 on a cylindrical Supporting member 11 as illustrated in 
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FIG. 2. There are cases where a thickness of the photosensi 
tive layer 12 is not uniform in a longitudinal direction of the 
photosensitive drum 1. The thickness uniformity can depend 
on a manufacturing method for the photosensitive drum 1. In 
other words, there are cases where a thickness of the photo 
sensitive layer 12 on a first end side 1a of the photosensitive 
drum 1 is thinner than that on a second end side 1b. 
As described in the above exemplary embodiment, if the 

photosensitive layer 12 is thin, continuous charge by high 
potential can cause dielectric breakdown. Therefore, after the 
photosensitive drum 1 is exposed to light, it is desired for a 
thin area of the photosensitive layer 12 to be surely exposed to 
weak light by the exposure unit C to reduce potential thereof. 

According to the present exemplary embodiment, an area 
exposed to the weak light (weak exposure area) on the first 
end side 1a of the photosensitive drum 1 is set wider than that 
on the second end side 1b since the thickness of the photo 
sensitive layer 12 is thinner on the first end side 1a than that 
on the second end side 1b. 
Assume that distances from an end of a charging area (a 

range of width LVd) charged by the charging roller 2 to an end 
of the weak exposure area (range of width Lbg) exposed to the 
weaklight by a weak exposure unit on the first end side 1a and 
the second end side 1b of the photosensitive drum 1 are 
respectively Lc2 on Lcb. Herein, assume that Lc1>Lc2. 

Accordingly, the weak exposure is performed across a 
wide area (a range of width Lc1) on the thin photosensitive 
layer 12 on the first end side 1a of the photosensitive drum 1, 
so that an increase in potential of the photosensitive drum 1 is 
Suppressed more reliably, thereby Suppressing dielectric 
breakdown occurrence. 

In a modification of the present exemplary embodiment, 
potential on the first end side 1a of the photosensitive drum 1 
can be reliably reduced by increasing intensity of weak light 
exposed by a weak exposure unit to the first end side 1a to be 
higher than that to the second end side 1b. 

Next, a third exemplary embodiment is described. An out 
put of a weak exposure unit is changed at an end of a photo 
sensitive drum 1 according to the third exemplary embodi 
ment. 

In the present exemplary embodiment as similar to the 
above exemplary embodiments, the weak exposure unit and 
an exposure unit for exposing an image portion to light are 
shared, and weak exposure is performed by an exposure unit 
C. As illustrated in FIG. 7, the exposure unit C causes a laser 
La emitted from a laser diode (laser emitting unit) C2 to be 
reflected by a polygonal mirror C3, and then the reflected 
light to pass through a lens C4, so that the light is applied to 
the photosensitive drum 1. 

Herein, there are cases where intensity of a laser emitted to 
an end portion of the photosensitive drum 1 for exposure is 
deteriorated due to properties of the lens C4, for example. In 
the present exemplary embodiment in particular, the exposure 
unit C needs to perform weak exposure on an outer side of an 
end of a charging area (a range of width LVd) on the photo 
sensitive drum 1 charged by a charging roller 2. As a result, 
intensity of the weak exposure can be decreased, particularly, 
on the outer side of the charging area. 

According to the present exemplary embodiment, an out 
put of the laser emitted from the laser diode C2 toward the 
polygonal mirror C3 is changed when the exposure unit C 
performs the weak exposure on a portion near the end of the 
charging area. Herein, an output of the laser diode C2 for the 
weak exposure on an outer side (an area indicated by an arrow 
Lo) is set greater than an output of the laser diode C2 for weak 
exposure on an inner side (an area indicated by an arrow Li) 
near the end of the charging area (the range of width LVd). 
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Therefore, even if intensity of the laser passing the lens C4 

is decreased on an outer side of the charging area (the range of 
width LVd), sufficient intensity for the weak exposure on the 
photosensitive drum 1 can be provided. 

While the present invention has been described with refer 
ence to exemplary embodiments, it is to be understood that 
the invention is not limited to the disclosed exemplary 
embodiments. The scope of the following claims is to be 
accorded the broadest interpretation so as to encompass all 
modifications, equivalent structures, and functions. 
What is claimed is: 
1. An image forming apparatus for forming an image on a 

recording medium, the image forming apparatus comprising: 
a photosensitive member, 
a charging unit configured to charge the photosensitive 

member, 
a developer bearing member configured to form a devel 

oper image on an image portion on a Surface of the 
photosensitive member by Supplying a developer to the 
image portion; and 

an exposure unit configured to expose the photosensitive 
member after the photosensitive member is charged by 
the charging unit, 

wherein the exposure unit exposes a non-image forming 
portion where the developer is not supplied on the sur 
face of the photosensitive member to a non-image form 
ing light having a lower exposure amount than an image 
forming light for exposing the image portion, 

wherein, when defining an area of the Surface of the pho 
tosensitive member exposable with the non-image form 
ing light by the exposure unit as a weak light exposed 
area, in a longitudinal direction of the photosensitive 
member, the weak light exposed area is wider than a 
charging area of the Surface of the photosensitive mem 
ber chargeable by the charging unit, and 

wherein a first weak light exposed area which does not 
overlap with the charging area exists at one side of an 
end portion of the weak light exposed area in the longi 
tudinal direction of the photosensitive member, and a 
second weak light exposed area which does not overlap 
with the charging area exists at an other side of an end 
portion in the longitudinal direction of the photosensi 
tive member. 

2. The image forming apparatus according to claim 1, 
wherein the exposure unit exposes the image portion to the 
image forming light. 

3. The image forming apparatus according to claim 1, 
wherein a Voltage applied to the charging unit is a direct 
current component. 

4. The image forming apparatus according to claim 1, 
wherein the photosensitive member is charged to a same 
polarity as a normal polarity of the developer by the charging 
unit, and wherein 

ViOc-Vod1 >|Voics VII 

is satisfied, 
where the photosensitive member charged by the charging 

unit has potential VdO, the image portion has potential 
VI, the non-image forming portion has potential Vd1, 
and the developer bearing member has potential Vdc. 

5. The image forming apparatus according to claim 1, 
wherein the photosensitive member and the developer 

bearing member are parts of a process cartridge detach 
able from a main body of the image forming apparatus. 

6. The image forming apparatus according to claim 1, 
wherein the charging unit is a charging roller that is config 
ured to contact the photosensitive member. 
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7. The image forming apparatus according to claim 1, 
wherein the photosensitive member includes a supporting 
member having conductivity and a photosensitive layer pro 
vided on the supporting member. 

8. The image forming apparatus according to claim 7. 
wherein a thickness of the photosensitive layer of the pho 

tosensitive memberona first end side in a photosensitive 
member longitudinal direction is thinner than that on a 
second end side, and 

wherein a distance from an end portion of the charging area 
to an end portion of the weak exposure area in the pho 
tosensitive member on the first end side is longer than 
that on the second end side. 

9. The image forming apparatus according to claim 8. 
wherein the thickness of the photosensitive layer of the 

photosensitive member on the first end side in the pho 
tosensitive member longitudinal direction is thinner 
than that on the second end side, and 

wherein an exposure amount of the non-image forming 
light is higher on the first end side than that on the second 
end side when the exposure unit exposes the non-image 
forming portion to the non-image forming light. 

10. The image forming apparatus according to claim 1, 
wherein the exposure unit includes: 

a laser emitting unit; 
a polygonal mirror configured to reflect a laser emitted 

from the laser emitting unit; and 
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a lens configured to cause the laser reflected from the 

polygonal mirror to pass therethrough, 
wherein, when the exposure unit exposes a portion near an 

end of the charging area to the non-image forming light, 
an output of the laser emitted from the laser emitting unit 
to the polygonal mirror is changed to increase an output 
of the laser emitted from the laser emitting unit to expose 
an outer side near the end of the charging area to be 
greater than an output of the laser emitted from the laser 
emitting unit to expose an inner side near the end of the 
charging area. 

11. The image forming apparatus according to claim 1, 
wherein, when defining an area of the surface of the pho 

tosensitive member to which a developer is supplyable 
by the developer bearing member as a developing area, 
the charging area is wider than the developing area in the 
longitudinal direction of the photosensitive member, 
and 

wherein a first charging area which does not overlap with 
the developing area exists at one side of an end portion in 
the longitudinal direction of the photosensitive member, 
and a second charging area which does not overlap with 
the developing area exists at an other side of an end 
portion in the longitudinal direction of the photosensi 
tive member. 
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